Abstract. -An alumite film for perpendicular recording is studied by 3-D analysis of a polarised neutron beam transmitted through the film in different directions. Magnetic correlations between the Fe needles are shown to differ after applying an in-plane or a perpendicular magnetic field.
Introduction
In recent years perpendicular recording media have been proposed to replace longitudinal media because of their much higher obtainable bit density. One such medium, in addition to Co-Cr, is alumite consisting of an A1 oxyde film containing electro-deposited needle shaped Fe particles oriented highly perpendicular to the plane of the film [I] .
Domain studies in Co-Cr films have contributed to understand their recording properties. The question whether' Co-Cr behaves in its domain properties as a continuous or as a perticulate medium has been given great attention and is by now settled in favour of the former. In alumite, on the other hand, the ferrornagnetic Fe needles are geometrically isolated but magnetic correlations may occur.
In a previous paper [2] the influence of the Fe filling factor on these correlations was illustrated. The purpose of this paper is to show that one can influence these correlations by magnetic tratment and that 3-dimensional (3-D) neutron polarisation analysis is a technique to analyse them.
Experimental
The measuring technique is 3-D analysis of a polarised neutron beam transmitted through the sample, which yields a (3 x 3) depolarisation matrix Dij (i, j = x, y,z; see Fig. 1 where M, is the saturation magnetisation of Fe (A/m) and X (nm) the neutron wavelength.
Measurements
We consider only the element D,, which, for each 8, is equal to the average cosine of the total precession 
Model description
The measured data are interpreted using a model consisting of Fe cylinders (needles) of length t and diameter 6 with their axes perpendicular to the plane of the film, arranged in a hexagonal lattice of period p. In absence of magnetic correlation between needles, the total precession angle 4t (8) For state (ii), K should be less negative to fit the observations for 181 > 15". However, then the model fails to describe the observations around 8 =O. This is explained as follows. The definite magnetic configuration of the needles is imposed by the stray fields around their ends (film surface). After inplane magnetisation, this configuration arises in both surfaces independently, giving a mismatch of polarity in 50 % of the needles. These are broken in two antiparallel domains with a Nee1 wall halfway the length of the needle. This is expressed in the model by supposing In summary, using the 3-D Polarization Analysis it appears possible to analyse the magnetisation distribution in Alumites on a microscopic scale after different magnetic histories. In the state "as received" correlations between the magnetisations of neighbouring needles explain the observations. The analysis after in-plane magnetisation indicates that the needles are magnetically "broken" . After perpendicular magnetisation the excess correlation between neighbouring needles appears to vanish, as expected.
